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~$\ as (57) Abstract : 

PURPOSE: To eliminate dispersion in characteristics by providing the 
three-layer constitution, wherein a second magnetic sheet and a third 
magnetic sheet are laminated on both main surfaces of a first magnetic 
sheet having the approximately equal thickness. 

CONSTITUTION: A magnetic sheet 22 is laminated on the lower side of a 
magnetic sheet 21 and a magnetic sheet 23 is laminated on the upper 
side, and three layers are made to form a unitary body. A spiral 
conductor pattern 31 having an end-part leading-out part 310 is provided 
on the upper main surface of the magnetic body 21. A through hole 4 
penetrating both main surfaces is formed and filled with a conductor 35. 
A spiral conductor pattern 32 having an end-part leading-out part 320 is 



formed on the upper main surface of the magnetic sheet 22 and connected 
to the conductor 35 filled in the through hole 4. Dummy patterns 61 and 
65 are provided so as to face the end-part leading-out parts 310 and 320 
separately on the main surfaces of the magnetic sheets 21 and 22, 
wherein the conductor patterns 31 and 32 are formed, then outer 
electrodes are provided. Thus, the laminated-type inductor without 
dispersion in characteristics having the high manufacturing yield and 
the high reliability can be manufactured. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The laminating unification of two or more magnetic-substance 



sheets which contain the 1st magnetic-substance sheet and the 2nd 
magnetic-substance sheet at least is carried out. To one principal plane 
of said 1st magnetic substance The 1st conductor pattern which has the 
edge drawer section is formed. In the formation location of this 1st 
conductor pattern The through tube penetrated among both the principal 
planes of said 1st magnetic-substance sheet is formed. To this through 
tube It connects with said 1st conductor pattern, and fills up with the 
conductor. To the principal plane by the side of the 1st [ of said 2nd 
magnetic-substance sheet / said ] magnetic-substance sheet The 2nd 
conductor pattern which has the edge drawer section is formed. This 2nd 
conductor pattern It connects with said conductor with which it filled 
up in said through tube directly or indirectly, furthermore, to the 
principal plane of the 1st and 2nd magnetic-substance sheets which 
formed the 1st and 2nd conductor patterns, respectively Estrange with 
the 1st and 2nd conductor patterns, respectively, and in the edge drawer 
section of the 2nd and 1st conductor patterns, and the location which 
corresponds mostly, respectively The laminating mold inductor in which 
the dummy conductor pattern is formed in, respectively and the external 
electrode of a pair linked to the edge drawer section of said 1st and 
2nd conductor patterns is formed. 

[Claim 2] Aperture rO by the side of the principal plane in which said 
1st conductor pattern of said through tube was formed Aperture rl by the 
side of the principal plane of another side Laminating mold inductor of 
claim 1 which is a major diameter. 

[Claim 3] The laminating mold inductor of claim 2 which is rO/rl =1. 2- 
1. 7. 

[Claim 4] Claim 1 whose thickness of said 1st magnetic-substance sheet 
is 0.2mm or more thru/or one laminating mold inductor of 3. 
[Claim 5] Prepare the 1st, 2nd, and 3rd magnetic-substance green sheets, 
form two or more through tubes at predetermined spacing in said 1st 
magnetic-substance green sheet, and conductive paste is printed further. 
While forming two or more 1st conductor patterns at predetermined 
spacing, it is filled up with a conductor in said through tube, and 
conductive paste is printed to the 2nd magnetic-substance green sheet. 
The manufacture approach of the laminating mold inductor which forms two 
or more 2nd conductor patterns at predetermined spacing, carries out 
laminating sticking by pressure, subsequently chip-izes the 1st, 2nd, 
and 3rd magnetic-substance green sheets, calcinates them after that, 
forms an external electrode further, and obtains claim 1 thru/or one 
laminating mold inductor of 4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Invention of this application relates to a 

laminating mold inductor and its manufacture approach. 

[0002] 

[Description of the Prior Art] In order to control the noise of various 
electronic circuitries, the bead core using the magnetic substance, such 
as a ferrite and an amorphous magnetism alloy, is used as a noise 
suppressor. Various types, such as a bead of the shape of a small toroid 
of the magnetic substance, and a foaming type with a wire, a taping type 
of an axial ** radial, exist in the conventional bead core. Although 
these are attached to the lead of electronic parts direct picking or 
have some which are used for a circuit, connecting with it electrically, 
the needs for a miniaturization, or taping-izing of ** and the formation 
of lead loess of corresponding to surface mounting corresponding to 
the same automatic mounting as common components are increasing quickly 
with the miniaturization of electronic equipment, or wide use of an 
application device. 

[0003] On the other hand, the laminating mold inductor which is used as 
a usual coil, LC composite part, etc. and in which a surface mount is 
possible is put in practical use. A laminating mold inductor is 
calcinated and manufactured after carrying out the laminating of a 
magnetic layer and the conductor layer by turns with a thick-film 
technique. 

[0004] the insulating substrate top indicated by JP, 62-25858, Y, JP, 57- 
78609, U, etc. — a conductor — in the inductor of the air core type in 
which the coil pattern was formed, or an open magnetic circuit mold, an 



impedance is low, and although it is unsuitable for such an application, 
the laminating mold inductor of a closed magnetic circuit mold with a 
magnetic layer is usable as the bead core thru/or noise suppressor for 
noise control. 

[0005] However, in order to use a laminating mold inductor as a bead 
core for noise control, an impedance falls with the miniaturization of a 
component, and it is an operating frequency, for example, 50-1000MHz. 
The impedance of especially extent which it is in a RF becomes 
inadequate. In order to raise an impedance, if the number of laminatings 
(the number of turns) is increased, resonance frequency will become low 
and a RF property will get worse, and also a production process 
increases, cost increases and, moreover, it is very disadvantageous on 
mass production. 

[0006] Conventionally, it divides roughly into a laminating mold 
inductor, and there are a printing laminating type and a green sheet 
laminating type of them. As printing of the conductor pattern of less 
than 1 ****** and a part of this conductor pattern are exposed, the 
magnetic substance is printed, a printing laminating type repeats this 
actuation, and it carries out a laminating and it calcinates it as 
indicated by JP, 60-50331, B. 

[0007] however — a printing laminating type — a conductor — since the 
certainty of connection falls — magnetic-substance layer thickness — 
0. 1mm or more — thick — it cannot do — 400MHz It became clear that 
the impedance in the above RF is very low. Moreover, since resonance 
frequency shifts to a low frequency side even if it increases the number 
of turns, in order to raise an impedance, the impedance of a RF will 
become low as a result. 

[0008] On the other hand, a green sheet laminating type forms a 
conductor pattern in the magnetic-substance green sheet in which the 
through tube was formed, and two or more sheet laminating of this is 
carried out, and it calcinates it as indicated by JP, 1-151211, A etc. In 
this case, while forming the conductor pattern of every predetermined 
turn (less than 1 in two or more green sheets and carrying out 

the laminating of this, it flows through each conductor pattern with the 
conductor with which it was filled up in the through tube formed in each 
sheet, and it constitutes so that it may become the coil of the number 
of turns predetermined on the whole. And the edge drawer section is 
formed in the shape of [ which was connected to each green sheet of the 
start edge of a coil, and termination with the end winding at both that 
opposite edge section ] a stripe, this is exposed in both the opposite 
edge section, and the external electrode of a pair is formed in this 



each. 

[0009] By the way, it is required that the laminating mold inductor for 
bead cores should miniaturize the thickness to about 0. 8-1. 5mm. In such 
a case, in order to obtain a predetermined impedance, it is advantageous 
on mass production to form a spiral coil part in a green sheet, to 
increase the number of turns per one layer of green sheets to 1 or more 
******s, to thicken green sheet thickness, and to lessen the number of 
laminatings. 

[0010] When such, a magnetic-substance sheet with the thickness thicker 
than 0. 2mm or more and the former after baking will be used. And when 
such, print the conductor pattern which has the stripe-like edge drawer 
section throughout the edge to a green sheet, and laminating sticking by 
pressure is carried out. Since the green sheet is thick when calcinate, 
the paste for external electrodes is applied to both ends after that, it 
bakes and an external electrode is formed wettability with the paste for 
external electrodes — not enough — the connection between the drawer 
section and an external electrode — not enough — that direct current 
resistance increases **** — Bala — it is sufficient just, and it 
changes with time or defective continuity is produced further. 
[0011] Moreover, in manufacture of a laminating mold inductor, it is 
desirable on mass production to form many printing patterns of the 
conductive paste of the coil part for one layer in the shape of an array 
on the green sheet of a large area, to cut and chip-ize two or more of 
the sheets, after carrying out laminating sticking by pressure, and to 
calcinate this. If a laminating location shifts or a cutting location 
shifts at this time, it will become inadequate connecting with an 
external electrode and the edge drawer section, and possibility of being 
generated [ defective continuity ] will become large. Furthermore, the 
gap between the patterns by laminating gap also produces gap between the 
conductor in a through tube, and the conductor pattern of a green sheet 
[ directly under ], and causes a fall of the yield, and a fall of 
dependability also by this. 
[0012] 

[Problem(s) to be Solved by the Invention] The main purpose of invention 
of this application does not have variation in a property, and is to 
offer [ a laminating mold inductor with high manufacture yield or 
dependability, and ] that manufacture approach. 
[0013] 

[Means for Solving the Problem] Such a purpose is attained by invention 
of this application of following the (l) - (5). 

[0014] The laminating unification of two or more magnetic-substance 



sheets which contain the 1st magnetic-substance sheet and the 2nd 
magnetic-substance sheet at least is carried out. (l) To one principal 
plane of said 1st magnetic substance The 1st conductor pattern which has 
the edge drawer section is formed. In the formation location of this 1st 
conductor pattern The through tube penetrated among both the principal 
planes of said 1st magnetic-substance sheet is formed. To this through 
tube It connects with said 1st conductor pattern, and fills up with the 
conductor. To the principal plane by the side of the 1st [ of said 2nd 
magnetic-substance sheet / said ] magnetic-substance sheet The 2nd 
conductor pattern which has the edge drawer section is formed. This 2nd 
conductor pattern It connects with said conductor with which it filled 
up in said through tube directly or indirectly, furthermore, to the 
principal plane of the 1st and 2nd magnetic-substance sheets which 
formed the 1st and 2nd conductor patterns, respectively Estrange with 
the 1st and 2nd conductor patterns, respectively, and in the edge drawer 
section of the 2nd and 1st conductor patterns, and the location which 
corresponds mostly, respectively The laminating mold inductor in which 
the dummy conductor pattern is formed in, respectively and the external 
electrode of a pair linked to the edge drawer section of said 1st and 
2nd conductor patterns is formed. 

[0015] (2) Aperture rO by the side of the principal plane in which said 
1st conductor pattern of said through tube was formed Aperture rl by the 
side of the principal plane of another side Laminating mold inductor of 
the above (l) which is a major diameter. 

[0016] (3) The laminating mold inductor of the above (2) which is rO/rl 
=1. 2-1. 7. 

[0017] (4) The above (l) whose thickness of said 1st magnetic-substance 
sheet is 0.2mm or more thru/or one laminating mold inductor of (3). 
[0018] (5) Prepare the 1st, 2nd, and 3rd magnetic-substance green sheets, 
form two or more through tubes at predetermined spacing in said 1st 
magnetic-substance green sheet, and print conductive paste further. 
While forming two or more 1st conductor patterns at predetermined 
spacing, it is filled up with a conductor in said through tube, and 
conductive paste is printed to the 2nd magnetic-substance green sheet. 
Form two or more 2nd conductor patterns at predetermined spacing, and 
carry out laminating sticking by pressure, subsequently chip-ize the 1st, 
2nd, and 3rd magnetic-substance green sheets, and they are calcinated 
after that. The manufacture approach of the laminating mold inductor 
which furthermore forms an external electrode and obtains the above (1) 
thru/or one laminating mold inductor of (4). 
[0019] 



[Elements of the Invention] Hereafter, the concrete configuration of 
this invention is explained to a detail. 

[0020] The suitable example of the laminating mold inductor of this 
invention is shown in drawing 1 , drawing 2 , and drawing 3 . Drawing 1 
is the front view of a laminating mold inductor, and the front view in 
which drawing 2 shows the internal structure of drawing 1 , and drawing 
3 are the decomposition perspective views of drawing 1 . 
[0021] The laminating mold inductor 1 has the chip object 10 which 
carried out the laminating unification of the 1st [ of equal thickness ], 
2nd, and 3rd magnetic-substance sheets 21, 22, and 23 mostly mutually. 
That is, in this invention, it considers as 3 lamination which carried 
out the laminating of the 2nd magnetic-substance sheet 22 and the 3rd 
magnetic-substance sheet 23 to both the principal planes of the 1st 
magnetic-substance sheet 21. By considering as 3 lamination of the 
almost same thickness, that what is necessary is just to prepare one 
sort of magnetic-substance sheets, since what is necessary is to print 
only on the two-layer magnetic-substance sheets 21 and 22, a routing 
counter decreases, manufacture becomes markedly easy and mass-production 
nature will become very high. Moreover, since thickness of the sheet 
thickness per layer especially a conductor pattern 31, and the 1st 
magnetic-substance sheet 21 between 32 is made with a sufficiently large 
thing, stray capacity decreases and a RF property improves. 
[0022] Especially thickness of the chip object 10 is set to 0. 6-1. 5mm 

0. 5-2mm. moreover, flat-surface size — general — 1. 3-4. 8mmx — about 

1. 7-3. 5mmx0. 9-2. 8mm costs 0. 5-3. 5mm especially. 

[0023] For this reason, thickness of the 1st magnetic-substance sheet 21 
in the chip object 10 can be set to 0. 2mm or more. If thickness is 
thinner than this, a RF property will fall. In addition, especially 
thickness of the 1st magnetic-substance sheet 21 is usually set to 0. 3- 
0. 5mm 0. 2-0. 8mm. 

[0024] Moreover, the thickness of the 2nd magnetic-substance sheet 22 
and the 3rd magnetic-substance sheet 23 also contributes to improvement 
in a RF property. In order to acquire a much more good RF property, as 
for these [ both ], it is desirable that it is 0.2mm or more, and it is 
desirable to usually set all three layers to 0. 2-0. 8mm. 
[0025] In such a case, the 1st and 2nd conductor patterns 31 and 32 are 
formed in the principal plane by the side of the magnetic-substance 
sheet 23 of the 1st magnetic-substance sheet 21 and the 2nd magnetic- 
substance sheet 22. In this case, in order to obtain a high impedance by 
the small number of sheets only on a two-layer sheet, the number of 
turns of the coil in one flat surface are made to increase. Since 



forming a coil pattern in the front flesh side of a sheet through a 
through tube has low mass-production nature and it worsens the 
manufacture yield as aforementioned, a pattern is formed only in one 
principal plane of a sheet, and, moreover, is made into the shape of a 
spiral. 

[0026] In the example of illustration, the 1st and the 2nd magnetic- 
substance sheet 21, and the conductor patterns 31 and 32 formed on 22 
have the edge drawer sections 310 and 320 prepared in the shape of a 
stripe throughout the principal plane edge by the side of one side edge 
side, and are formed as a stripe-like pattern from the transverse-plane 
side of these edge drawer sections 310 and 320 to [ bending at a right 
angle / toward a principal plane center section ] the pattern edges 315 
and 325 of a principal plane center section in the shape of a spiral. 
And the pattern edges 315 and 325 of the 1st and 2nd conductor patterns 
31 and 32 are electrically connected by the conductor 35 with which the 
through tube 4 prepared in the 1st magnetic-substance sheet 21 was 
filled up. 

[0027] And after starting the edge drawer section 310 of the 1st 
conductor pattern 31, while 90 degrees bends at a time, the whole 
pattern performs four crookedness on the 1st magnetic-substance sheet 21, 
subsequently, it performs four more crookedness on the 2nd magnetic- 
substance sheet 22, is crooked a total of 8 times, becomes parallel to 
the location of a basis, and results in the edge drawer section 320 of 
the 2nd conductor pattern 32. Since even the location 313 just before 
resulting in the bay which becomes it and parallel to the first bay 311 
started from the edge drawer section 310 can define it as one turn, 
namely, a pattern After turning one time on the 1st magnetic-substance 
sheet 21, it moves to the 2nd conductor pattern 32 on the 2nd magnetic- 
substance sheet 22. After completing 2 turn eye in a location 323, it 
has resulted in the edge drawer section 320 located in the edge drawer 
section 310 of the 1st conductor pattern, and the edge which counters 
through the bay 311 of the beginning of the 1st conductor pattern 31, 
and the bay 321 of the parallel last. That is, in such a case, since two 
turns, about 1/4 rounds are performed, 9/4 turn is called. Moreover, 
in about 1/4 rounds, since spiral-like one turn is usually formed from 
four bays, it is meaning that one of four bays has contributed to the 
coil. 

[0028] And an impedance improves in this way by considering as about 9 / 
the number of coils of 4 or more ******s. in this case — although the 
number of coils can also be made larger than 9/4 if flat-surface size 
allows — the above-mentioned chip object size — general — about — 



9/4 to about 17/4 — especially — about — it is possible to 13/4. In 
addition, although it is desirable that it is almost the same like 
illustration as for the number of turns of the 1st and 2nd conductor 
patterns, both may differ. However, it is desirable that both are 1 or 
more ******s. 

[0029] Furthermore, as for the 1st and 2nd conductor patterns 31 and 33 
formed in the shape of a spiral, it is desirable to have inserted the 
1st magnetic-substance sheet 21 and to have countered the vertical 
position substantially like illustration. When especially the 1st 
conductor pattern 31 is projected perpendicularly on the 2nd conductor 
pattern 32, it is desirable that both pattern [ 50% of ] tops overlap. 
An impedance improves also by this. 

[0030] And as for the 1st and 2nd conductor patterns 31 and 32, it is 
desirable to carry out to about 5-50 micrometers in width of face of 50- 
300 micrometers and thickness. In addition, the pattern edges 315 and 
325 of the 1st and 2nd conductor patterns 31 and 32 are made into width 
of face of 150-400 micrometers, and the configuration which has a 
double-width pad with a die length of 150-500 micrometers, and are 
making the positive thing connection of the conductor 35 in a through 
tube 4. 

[0031] Thus, when forming a through tube 4 in thick magnetic-substance 
sheet 21 grade as compared with the former, filling up this through tube 
4 with a conductor 35 and connecting the up-and-down conductor pattern 
31 and 32 grades, the uncertainty of connection arises, the restoration 
nature of conductive paste may fall and defective continuity, increase 
of direct current resistance, variation, aging, etc. may arise. Although 
being first filled up with conductive paste in the direct through tube 4 
is also considered using a dispenser etc. in order to cancel such a 
point, complication of the increase of a process and a process is caused, 
and it is disadvantageous on mass production. 

[0032] So, at the example of illustration, it is the aperture rl by the 
side of a rear face about the aperture rO by the side of the 1st [ of a 
through tube 4 ] conductor pattern 31 forming face. It is considering as 
the major diameter. By doing in this way, conductive paste can be 
efficiently filled up only with printing drawing in from the rear-face 
side of the 1st magnetic-substance sheet 21 in a through tube 4, mass- 
production nature improves, the yield of a product improves, and 
property variation decreases. Moreover, aging also decreases. 
[0033] In such a case, rl Generally it is 50-200 micrometers. It 
considers as extent and is rO / rl. It is desirable to carry out to 1. 2 
to about 1. 7. rl If too small, a problem will arise in a flow, if too 



conversely large, a problem will be produced to restoration nature, or 
it has a bad influence on a wiring consistency. rO / rl It is rl when it 
becomes small. If the efficiency of the effectiveness whose diameter was 
reduced is lost and the diameter is reduced too much, a problem will 
arise in restoration, or it has a bad influence on a wiring consistency. 
rO [ in addition, ] from — rl The condition of diameter reduction may 
be continuous or may be gradual. 

[0034] What is necessary is to change the configuration of the needle 
for punching or for laser etc. to punch, or to lay a green sheet on base 
materials, such as polyester film, and just to punch at the time of 
punching of a through tube 4, in order to obtain the through tube 4 of 
such a configuration. 

[0035] Furthermore, the dummy conductor patterns 61 and 65 are formed in 
the 1st and 2nd conductor patterns 31 of the 1st and 2nd magnetic- 
substance sheets 21 and 22, and 32 forming faces. These dummy conductor 
patterns 61 and 65 are estranged in the 1st and 2nd conductor patterns 

31 and 32, and it is in the condition insulated electrically and they 
are formed in the edge by the side of the side face where the edge 
drawer sections 310 and 320 of the 1st and 2nd conductor patterns 31 and 

32 are reverse in the shape of a stripe. Consequently, the dummy 
patterns 61 and 65 counter with the edge drawer sections 320 and 310 of 
a magnetic-substance sheet 21 which is different in the magnetic- 
substance sheets 21 and 22 with which oneself was formed, and the 
conductor patterns 32 and 31 formed on 22, and are arranged. 

[0036] When especially the thickness after baking considers as 0. 2mm or 
more and a thick magnetic-substance sheet Print conductive paste to a 
green sheet as aforementioned, and laminating sticking by pressure is 
carried out. When calcinating, and the edge drawer section 31 grade was 
formed in the shape of a stripe throughout the edge, respectively, the 
paste for external electrodes is applied and baked on these both ends 
after that and the external electrodes 51 and 55 are formed, since ratio 
contact with a green sheet becomes large — wettability with the paste 
for external electrodes — not enough — the connection between the 
drawer section and an external electrode — not enough — that direct 
current resistance increases **** — Bala — it is sufficient just, and 
it may change with time or defective continuity may be produced further 
[0037] Moreover, in manufacture of a laminating mold inductor, as shown 
in drawing 4 , after forming the printing pattern 81 of the conductive 
paste corresponding to many conductor patterns 31 on the green sheet 71 
of a large area and carrying out laminating sticking by pressure of 
[ drawing 4 (c)] and two or more of its sheets, it is desirable on mass 



production [ drawing 4 (d)] and to cut and chip-ize and to calcinate 
[ drawing 4 (e)] and this. If a laminating location shifts or a cutting 
location shifts at this time, it will become inadequate connecting with 
the external electrodes 51 and 55 and the edge drawer sections 310 and 
320, and possibility of being generated [ defective continuity ] will 
become large. Furthermore, the gap between the patterns by laminating 
gap also produces the conductor 35 in a through tube 4, and gap between 
the 2nd conductor pattern 32, and causes a fall of the yield, and a fall 
of dependability also by this. 

[0038] Then, as shown in drawing 5 (a), the conductor pattern 81 of a 
large number corresponding to a conductor pattern is faced printing at 
coincidence on the green sheet 71 of a large area. If the pattern 9 of 
the shape of a stripe corresponding to the edge drawer sections 310 and 
320 is formed in double width and the middle of this pattern 9 is cut 
along with S line on the occasion of chip-izing In the both ends on the 
chip-ized green sheet 710 As shown in drawing 5 (b), the pattern 91 
corresponding to the dummy conductor patterns 61 and 65 and the pattern 
810 corresponding to the edge drawer sections 310 and 320 are formed in 
coincidence, and connection between outer conductors 51 and 55 and the 
edge drawer sections 310 and 320 becomes certain. Moreover, the 
wettability of external electrode paste improves with the dummy 
conductor patterns 61 and 65 exposed to an edge, and the yield and 
dependability improve by these. 

[0039] moreover, the thing for which the dummy conductor pattern 61 
exposed to an edge, the patterns 91 and 95 for 65, and the edge drawer 
section 310 and the patterns 810 and 820 for 320 are visually checked 
after cutting in a chip-behind laminating configuration — a normal 
laminating and normal cutting — it can check — [ drawing 6 (a)] and 
laminating gap — [ drawing 6 (b)], and cutting gap — [ drawing 6 (c)] 
can be distinguished easily, and laminating gap can be amended. 
Consequently, it becomes possible for the yield to improve and to 
inspect switch-on visually, and the flow inspection for every one chip 
after baking becomes unnecessary, and becomes very advantageous on mass 
production. In addition, the example of a pattern from which it differs 
at the time of cutting and chip-izing to drawing 7 along with S line and 
S' line, and forming a dummy conductor pattern in it is shown. 
[0040] And it connects with the 1st and 2nd conductor patterns, 
respectively, and the external electrodes 51 and 55 of a pair are formed 
in such a chip object 10. Under the present circumstances, if three side 
faces of the formation part of the edge drawer sections 310 and 320 are 
worn with the external electrodes 51 and 55, it becomes trustworthier 



[ connection ], and also the moisture resistance under the effect of 
moisture and weatherability will improve, and high dependability will be 
acquired. 

[0041] a conductor conventionally well-known as the quality of the 
material of conductors 31, 32, and 35 — each quality of the material 
can be used. For example, although what is necessary is just to use Ag, 
Cu, Pd, these alloys, etc., Ag or Ag alloy is suitable. As an Ag alloy, 
the Ag-Pd alloy which contains Ag 70% of the weight or more is suitable. 
[0042] As the quality of the material of the magnetic-substance sheets 
21, 22, and 23 of the laminating mold inductor 1, each well-known 
magnetic layer quality of the material can be used conventionally. For 
example, although the various spinel soft ferrites which have Spinel 
structure can be used, it is desirable to use the ferrite, especially 
nickel-Cu-Zn ferrite of nickel system due to burning temperature. Since 
a nickel-Cu-Zn ferrite is a low-temperature baking ingredient and it is 
a good insulator, when such a magnetic layer is used, the laminating 
mold inductor of this invention is suitable for baking of about 900 
degrees C or less, and the outstanding property is acquired. 800-1000 
degrees C especially of such magnetic-substance green sheets of a 
ferrite system carry out coincidence baking with the burning temperature 
of 850-950 degrees C with conductive paste, and they can be formed. 
[0043] Moreover, about especially the quality of the material of the 
external electrodes 51 and 55, there is no limit and all of the printing 
film, the plating film, the vacuum evaporationo film, the ion plating 
film, spatter film, or these cascade screens, such as these alloys, such 
as Ag-Pd, such as various conductor ingredients, for example, Ag, nickel, 
Cu, etc. , etc. are usable. What carried out the laminating of the 
plating film of Cu, nickel, and Sn to Ag or Ag alloy spreading film is 
[ among these ] suitable in respect of solder wettability or aging-proof 
nature. The thickness of the external electrodes 51 and 55 is usually a 
total of 50-200 micrometers, although what is necessary is to be 
arbitrary and just to determine suitably according to the purpose or an 
application. It is extent. 

[0044] The laminating mold inductor of this invention is used for noise 
control of various electronic circuitries etc. And 50-1500MHz Extent, 
especially 100-1000MHz In the frequency of extent, it is effective. In 
this case, even if it miniaturizes an inductor in this invention as 
aforementioned, it is the frequency of 300MHz. A thing with an impedance 
of about 180-250ohms is realizable. 

[0045] Next, the manufacture approach of the laminating mold inductor of 
this invention is explained. First, a magnetic-substance green sheet, 



the paste for conductor layers, and the paste for external electrodes 
are manufactured, respectively. What is necessary is just to manufacture 
a magnetic-substance green sheet, the paste for conductor layers, and 
the paste for external electrodes by the usual approach, respectively. 
[0046] For example, in order to manufacture a magnetic-substance green 
sheet, wet blending of the ferrite raw material powder is carried out 
with a ball mill etc. In this way, it is made to usually dry with a 
spray dryer etc. , and temporary quenching of what carried out wet 
blending is carried out after that. A mean diameter is usually 0. 5-2 
micrometers about this. Wet grinding is carried out with a ball mill etc. 
until it becomes extent, and it dries with a spray dryer etc. The 
obtained mixed ferrite powder, binders, such as ethyl cellulose, acrylic 
resin, a polyvinyl butyral, and BORIBI nil alcohol, and a solvent are 
mixed, and it considers as a slurry. In addition, it is also possible to 
use various magnetic particles besides ferrite powder. And according to 
a well-known approach, it considers as a green sheet with a thickness of 
about 0. 2-0. 8mm. Conductive paste and the paste for external electrodes 
usually contain a conductive particle, a binder, and a solvent. Such a 
constituent is mixed, for example, it kneads with 3 rolls etc. , and 
considers as a paste (slurry). 

[0047] Subsequently, as shown in drawing 4 (a), first, the magnetic- 
substance green sheet 71 of a large area is prepared, and as shown in 
drawing 4 (b), many through tubes 4 are formed in this. And as shown in 
drawing 4 (c), many patterns 81 of the conductive paste of a 
predetermined pattern are formed, and the 1st magnetic-substance green 
sheet 71 is obtained. 

[0048] A laminating is carried out to the 2nd magnetic-substance green 
sheet 72 which a through tube 4 was not formed as this was shown in 
drawing 4 (d), and also was produced similarly, and the 3rd green sheet 
73 which does not form the pattern of conductive paste, it chip-izes 
after that, and a chip 100 is obtained [ drawing 4 (e)]. And this is 
calcinated. 

[0049] Although what is necessary is just to determine baking conditions 
and a firing environments suitably according to the quality of the 
material etc. , burning temperature is about 850-950 degrees C, and 
firing time is usually about 2-7 hours. When making a firing 
environments into a non-oxidizing atmosphere when using Cu, nickel, etc. 
for a conductor layer, in addition using Ag, Pd, etc. , it is good in 
atmospheric air. 

[0050] Thus, end-face polish is given to the acquired chip object 10 
with barrel finishing, sandblasting, etc. , the paste for external 



electrodes can be burned on it, and the external electrodes 51 and 55 
are formed. And a terminal electrode is formed with plating etc. on the 
external electrode 51 and 55 if needed. In addition, although the 
laminating mold inductor for the bead cores of 3 lamination has been 
explained in full detail above, various the numbers of laminatings, the 
numbers of turns, etc. can be changed. 
[0051] 

[Example] Hereafter, the concrete example of this invention is given and 
this invention is further explained to a detail. 

As an example 1 ferrite raw material, they are NiO, CuO, ZnO, and Fe 203. 
Wet blending of the fine particles is carried out with a ball mill, 
subsequently, this wet-blending object is dried with a spray dryer, and 
temporary quenching is carried out at 780 degrees C, as granulation, 
after a ball mill grinds this, it dries with a spray dryer, and it is 
the mean particle diameter of 1. 2 micrometers. It considered as fine 
particles. Subsequently, distributed mixing of these fine particles was 
carried out into toluene-ethyl alcohol with the polyvinyl butyral of the 
specified quantity, the slurry of a nickel-Cu-Zn ferrite was produced, 
and the green sheet with a thickness of 0. 4mm was obtained. 
[0052] using a magnetic-substance green sheet, as it is shown in drawing 
4 and drawing 5 , 550 chips are obtained from the green sheet of one 
sheet, this is calcinated, and it is indicated in drawing 1 - drawing 3 
as Ag-Pd conductive paste — it produced laminating mold inductor sample 
No. 1. In this case, burning temperature was made into 920 degrees C, 
firing time was made into 7 hours, and the firing environments was made 
into the inside of atmospheric air. 

[0053] In the Ag-Pd paste, the external electrode was able to be burned 
so that the edge drawer section might be covered. The dimension of the 
obtained laminating mold inductor was 2. Ommxl. 25m xO. 9mm. 
[0054] The item of each configuration section is as follows, 
magnetic-substance sheet thickness : 0. 4mm conductor pattern width-of-face 
[ of the 1st, the 2nd, and ** a 3rd ] : — 0.2mm [0055] : 180-micrometer 
conductor pattern thickness : 10-micrometer edge drawer **** : 200- 
micrometer dummy conductor pattern width of face : number of 200- 
micrometer turns: — 9/4 through tube: — r0 =220micrometer rl = 150- 
micrometer external electrode formation width of face (die length from 
an end face) The frequency was changed about these, the impedance was 
measured and it asked for the average. Moreover, 200-1000MHz The average 
impedance in a RF field was computed. A result is shown in Table 1. 
[0056] 
[Table 1] 
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5 &mm) 
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699 


417 
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80 
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[0057] In addition, the variation in the direct current resistance RDC 
of 550 samples was 3. 61% or less. And weatherability was also good. 
[0058] On the other hand, when not preparing a dummy conductor pattern 
in sample No. 1, the variation in RDC increased to 10. 9% or more. 
Moreover, it is rO =rl =220micrometer about the aperture of a through 
tube. rO =220micrometer rl =120micrometer rO/rl =1. 83 or rl =r0 
=120micrometer When carried out, in all, the variation in direct current 
resistance RDC increased to 9. 0% or more. 

[0059] In sample No. 1 of example 2 example 1, green sheet thickness was 
set to 0. 35mm, and inductor sample No. 4 of 3. 2x1. 6x0. 85 three-layermm 
and 5 were obtained. The number of turns was considered as the 13/4 turn 
by No. 4, and considered it as the 17/4 turn by No. 5. A result is written 
together to Table 1. Also in this case, each variation of RDC was 2. 4% 
or less, and weatherability was also good. 
[0060] 

[Effect] There is no variation in a property and the manufacture yield 
and dependability are also good. Moreover, manufacture is also easy. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view of the laminating mold inductor of 
invention of this application. 

[Drawing 2] In order to explain the internal structure of drawing 1 , it 
is a notching ******** front view about a part. 

[Drawing 3] It is the decomposition perspective view of drawing 1 . 
[Drawing 4] It is a perspective view for explaining the manufacture 
approach of the laminating mold inductor of drawing 1 in order of a 
process. 

[Drawing 5] It is a partial expansion top view for explaining to a 

detail further the manufacture approach shown in drawing 4 . 

[Drawing 6] It is an expansion perspective view for explaining to a 

detail further the manufacture approach shown in drawing 4 . 

[Drawing 7] It is a partial enlarged drawing for explaining to a detail 

further the manufacture approach shown in drawing 4 . 

[Description of Notations] 

1 Laminating Mold Inductor 

10 Chip Object 

100 Chip 

21 1st Magnetic-Substance Sheet 

22 2nd Magnetic-Substance Sheet 

23 3rd Magnetic-Substance Sheet 

31 1st Conductor Pattern 

32 2nd Conductor Pattern 
35 Conductor 

310 320 Edge drawer section 

35 Conductor 

4 Through Tube 

51 55 External electrode 

61 65 Dummy conductor pattern 

71, 72, 73 Magnetic-substance green sheet 

81, 810, 820, 91, 95 Pattern of conductive paste 
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[0036] mzmm&omz&o. 2m£k±iim^m 

hSStfU l#lttMll5 1, 5 5£?Pj£Lfci: 

[0 0 3 7] «BSK ^^©BjffitC&^T 40 

1_L[C, ^»OJWt^i'-i'3 1 C#J6t4»#^-7 
h©PWRiJ/\°^->8 l^^L [04 (c) ] . *■©« 

»«s*«tt*bfc^ [^4 (d) ] , ®mvT^y-r 
itb [i4 (e) ] . z\n&m3L-rzz\t:&mm±.ft%. 
ai© mmfcmwxufrv. %m$m&xv 

feDTSi, W«15 1, 5 5i««gi*mb«3 1 
0,3 2 0 £©ft«ttCF-Mfr£fc?K #a^JM£©£i; 
5Utt#t<ilS. 3 SIC, ffiJfXW:£§A°^- 
>m©XV«. Ra7L4F*q©^#:3 5 fc, JfS2©3Mf>:A° 50 
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[0 0 3 8] -^HT, 0tJAfc£H5 (a) {C^Sn-SJ: 5 

7cffi«©^u->>—h7 i±.\zm#ni?->\ztt 

L, SSfS?5l#mL^3 1 0. 3 2 0 tC^)ST-SX h5-f 
U 21©/1^->9©4 , M*. SiCi&^Tfflitn 

«, fy^ftanfcfj-^-K i oj^ppbsbsc 

fc£, 05 (b) K3£n£J;5fc> ^5-*#:A°^-> 
61, 6 5tZttffrt%Ki?~->9 1 t, *fSS&3l#WL«|5 

310, 320 tcMiS-r^>/i^->8 i o twmwzM 
i&zn, Hmm&5 1> 5 5 t«^i#tab^3 1 0, 
320 tommmmiztzZo «at«ita-rsy 

5-a£#:A°#->6 1, 6 5tC<±;D, h 

oieintt#tift±b. & outfit tf*fii± 

[0 0 3 9] *&, *JB«5 1 y7 , »tt»C«lWfl/fc«, M 

mzma-tzys.-m#rt?->6 1, 6 si o/^- 

>9 1. 9 5t, ««gi*fflb«3 1 0, 3 2 0ffi©A 
*->8 1(K 8 2 0 t&at««®t5ii:ti 
D, iE*fc«»:fe±tf{iUIW*qt»-crS [0 6 (a) ] , 
^JfTCU- [06 (b) ] *\ flJBrXl^ [0 6 (c) ] * 

*Ht«»irilta:D, *fS«©?y7 p lfflft©#a«aE 
A«?FStS;Ci, SS±^t>feT*ftli«;S. 0 7 

y5-#*;^->S^-T§l»©ft^§;-?^->«fi|^ 

[0 0 4 0] f LT, dO^^^y^l 0(C«, m 

1 * ±of» 2 ©i»#:/i^-> h^n^nmffiVT, -m 

WLSI5310. 320 ©^SWi© 3 fflM£^«ffi 5 

1, 5 si(iiD«tam *^©^ 

#[c=t^Wfitt, fttt^iL, ffi^«istt*t#6n 

[0 0 4 1] mft-3 1, 3 2,3 5©WRtbtll ffi 
Cu, P d^ftSW^^Sffi^ntiJ;^, ^©5 

a, a g a 7 o mm%sk±^tsA g-p dM^wi 

[0 0 4 2] «(JI3K l©flStt#:->-h2 1, 

2 2, 2 3©«Stl/TH ffiM»©«tt*i«fiS 

l*fi«©ifTNi?|©7x7^b, #fcN i-Cu- 
Zn7x71 , hSfflV^ii:^lK Ni-Cu- 
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mwommm-o??*^ 9 0 o^um&Tvmmz 

SfflittMU->y-Ht h £ 8 0 0 ~ 

lOOOt, #(C8 5 0-9 5 CCWjSfilJSjtfiflEfcTHI^ 

[0 0 4 3] Sfe, ^g&*S5 1, 5 5<D#StC-3V>T 

\Z, Cu, Ni, Sn©^y+|RS«IIL&t)©lt ¥ 

5 1s 5 5CDj?$ttffi*Ta5(3. SW^ffl^tCjSDJSfi 
^Tn«<fcVs*S, 9«ttfh5 0~2 0 0 wm ggTfc 

[0044] *5£m<Dmm%M>?t>?\t, frm?i§i 

KcO/-f ^LT, 5 0~15 0 
omhz es, #IC 1 0 0~ 1 0 0 0MHz nm^m^mz 

C-O^^S/J^ftLTfeWajfeS 0 OMHz tCT, < 
>tf-^>X 1 8 0~2 5 0 QSSOfcO*SHST# 

[0 0 4 5] %.\Z, *3fflG>WMm-4>#>?9<Dmtt 

[0 0 4 6] fM.fi, «1t#:^U— hSSjfTS 
Sit ff^et^O. 5~2 Atm eStC^^ST^-Jl- 

V\ 0. 2~0. 8img£©P£©if'J — >>~- h£T 
[0 0 4 7] JfcV>T, 04 (a) C^Wi^l:, * 

(b) }c*sn^<fc5c, s:nic:#^<Dsa?L4^is;(t 

S„ ^LTI4 (c) .C^^nS<t3tcmftA^->© 



(6) #I¥5-1 9 843 9 

a##:^_X h«/^->8 lS^SMbT, £11 ©58 
tt#:^U->>—h7 
[0 0 4 8] dn*> 04 (d) fc^$ns<t5fc, S 

M'J->y-h7 2t, 5SM$^-Xh©A^->£# 

yT'ftLfyT'l 0 0 [04 (e) ] . ^tVXZL 

[0049] m^^m^mmmt, mmmzmvx 
io asftjrrn.fjcv^ mn, m^Mm\t. 8 50-9 

iKfbtt^B^tU E©K*. Ag, Pd^SWSi 

[0 0 5 0] ^c7)j;5tCLT#e>nfc5 1 y^'#:l 0 td 

&JSU nfl5«*ffl^-XhS«l*^WT*t.»*1i5 
1, 5 5^f)*t§„ tit, ^tCJ^C, fl>gB«ffi5 

i, 5 5 hiztb-D^mizi: w%T-nm%Mf$,-?z>o & 

[0 0 5 1] 

*SS0J1 

717-f hMStLT. NiO, CuO, ZnO, Fe 

2 Oa ©^^^-Jl/S^fcTS^jg-e-L-, £ 

©S*jB-&»S^^ , P'— K^^-^— C«fct)ft«U 7 8 

H-JV?? 2 - 9 — )Ut t%\Zh )VX y - x.3-)V7)Vn —)V 
*\ZttmM&L, N 1 — C u — Z n7i7-f h©X9 D 

[0 0 5 2] Ag-Pdifls^-Xht, «tt#^U- 
04, 0 5lc^$n-5J:5CL,T, — 
ftO^U->y-h^5 5 5 0fi©fy7*S#, r.n£ 
MbT, 01~0 3fc^$ns«BS!^>^^3'i3-> 
40 7"JPNo. ltPSbfeo d©»&, ftj£fi£Ki9 2 0t, 

[0 0 5 3] ^gB«ffi«Ag-Pd^-XhS*gB3l^ 

^^©\fS(S> 2. OmmXl. 25m X0. 9mmT$-3 

[0 0 5 4] #«jSt*©«7ct4TCfflt*Dtr*S. 
JB1, *2*J;tf*3©«tt#^-hJPS : 0. 4mm 

>iH : 180jim 

mfa^?->m-£ : 10 wm 

5<? ffiLgGiliS : 2 0 0 ym 
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11 

2 0 0 urn 



(7) 
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^->fC: 9/4 

SS?L :ro =2 2 0jLtm, ri =150 /zm 
MSWfi (*B#&<0fi3) : 0. 2mm 
[0 0 5 5] dn&fc:3V>T«ft*fe**T-f 



22 



*>X^I€U *©5p^&*3&fco ifc, 2 0 0-10 
0 0MHz TCOKMS««T0¥^-T>t!-^>X&#m 
Lfco Jg**^ 1 fc^T. 

[0 0 5 6] 

[«1] 

1 



No, 



1G 



30 



ICO 



200 400 600 



800 1000 200 - 1000 <D 

(MHz) W5-f>tf-y>^ (O) 



1 




34 


114 


158 


205 


207 


165 


132 


106 


163 


4 




81 


296 


428 


406 


213 


138 


103 


82 


188 


5 


<*SWI) 


49 


567 


699 


417 


198 


128 


94 


80 


183 



[0 0 5 7] 5 5 0<@CO-t)->^ , ;KDtt^ffiir[RDc 

ft. 

[0 0 5 8] ZLtUzMV, U->^No. 1 C43HT^5 ^ 

10. 9%£t±^i«^:Lfc. fife, IMoaftSro 
= n =2 2 0 yn> r 0 = 2 2 0 Mm . ri =120 
Mm, ro /ri =1. 8 3, $>%>W&ri = ro =1 
2 0 Mm iL-fciC^. V>i*nt>jtiSEffiWRDcC?)A*9^ 

[0059] mmm2 

£0. 3 5mmi:U 3l©3. 2X1. 6X0. 85mm 
(D^>y?*-V->7)Vl!lo. 4, 5£#fc» *->&«N 30 
o. 4T13/4?-X Ho. 5T17/4?->iL 

[0 0 6 0] 

mm mLnnjy mmmmy^mm^ 

[HBOfmWftMi] 

wi] £©mK©5Sw©«BaK >y#*<Dmmwe 

&Z>. 40 
[02] Hl©rtfiHIIJfi*lttWr-6fcJ&t-«*«]*:^ 

K3] mi<D5m§mmT°&%o 



[04] 0i©«Ji§H>^^©«ifc^££i@Iiitc 

[0 5] H4t^SnS«Jfc*S*S6l'»«K«Wr 
3 fc 86 ©«»*fc*:¥lSHT?* 5 . 

[06] H4fcssnatei*jfe*$&fcff«fcttwr 
•5 tt tb <Dmxm^ at? $ * . 

[0 7] H4t*Sns»JB^j£*S6fcPMfc»Wr 

HS3F#©Ifc9I] 

1 wnasoy?* 

10 

100 ^-y^ 

2 1 » 1 ©«tt#^- h 
2 2 |g 2 ©*&#»- h 

2 3 ^3CD®tt#:v'-h 

3 1 SSl®*#7^-> 
3 2 fl^Ogft/fjr— > 
35 if 

3 1 0, 3 2 0 S*gB3l£tf}l,gB 

35 mw 

4 

51,55 ^asms 

6 1,65 ?a—mforM?—y 

71, 72, 73 mvm-w—yy—y 

81, 810, 820, 91, 95 IM-^hOA 
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(9) 



#^¥5- 1 9 8 4 3 9 



[06] 



[07] 



(a) 



100 



91- 
820- 



-810 
-95 



Cb) 



820><_ 



^810 
-95 



S' 



"LJ 



J"l 



LJ LJ 



t_j l_t 



J -L 



J 1 



Z3 



/ 



100 



91- 



320 
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